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ABSTRACT : PURPOSE: To keep resonance frequency high and to enhance production yield by 

fonning a probe pattern on an, SOT substrate at a predetermined position and forming a 
catilever pattern as a silicon oxide film and removing the Si membrane of a non-oxidized 
part. 



CONSTITUTION: An Si substrate 1 and an SOI substrate consisting of an insulating layer 
2 composed of a silicon oxide film and an Si membrane 6 are used and, at first, a mask 
layer 1 1 is formed on the membrane 6 and, thereafter, a conical body 12 becoming a 
probe pattern is formed and further formed into a sacrifice layer pattern 7 by a 
semiconductor photolighography process. This pattern 7 is oxidized to form an oxide film 8 
becoming a cantilever 3 and a taking-out electrode 5 is formed thereon by an electron 
beam vapor deposition method. Next, an oxide film 8 is patterned to form a cantilever 
pattern 3a and the pattern 7 is subjected to plasma etching to form a gap 9. The cavitation 
of a probe realizes low mass and resonance frequency can be enhanced and the yield at 
the time of the removal of a sacrifice layer can be enhanced. 
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(54) [^m<Dt»m] M^^&^•r^^>5^l''A'-(Dfl$fi£;^^^ 



(57) 

[eo9] (1) mm)^mm^fik^M<^^. m s 

TjSpJfig^, (3) ^^>ii*®0OifiS(.\ JSJfi&^t*^^> 
U%^SO\^m^m^\ 'prj:<th (a) si»^^^ 

^&j^i.£r^xs*5cfci/ (b) ^^a){iSi:^;^$^A^--> 




1 

(b) cox^^&froT. 'Aizmit^nx\.^m^^^ 

(a) s imm^m^mitvx'y^)::i>mtmtbxti 

(b) fSitcD{4gtrMF/^^'->^ffMT^l^ 
M^J12] (b) Xi^<73^i3 (a) X^H^fx^^Jj? 

[M.ieJK3] (a) nmrmz (b) xs^fr^ir^je 

mi^m^] (b) X^7&^ ;'7>^kAWs-3'">± 

^-Dx^oWi^^ 1 \> 5 (7)i'>fn;i^ 1 mzum,<n^ 

Hi. 

[^^Ji9] SO I mm^^ mim^^t^m-<os 

[0 0 0 1] 

Ui^m^^Xf^m-^'^ti>-^\yn-. mzSTU (Scanoi 
ng Tunnel ing Microscope) , AFM (Atomic Tunnel in 
g Microscope) U^O^-^-l uT.^-'fyT.'rL.tLX 

yjmizmt^. 

[00 0 2] 



(2) 4^gii»i7-3 3 3 2 3 2 

[0 0 0 3] ^in^cOf^^tCckO, STM, AFM/cCt* 

m^^^^lht^-^-i ^uxn-':fy:^f-i,izm^^^B 

t>nTl.^-5o ^(TiimtLX. U. T. DuerigbtCi:D!£ 
i^? ^^n;tiLl1Sa-.y h(C:fett^:^>^UA'- ("Direct 
access storage unit using tunneling current techni 
ques". U.S. Patent Number 4,831,614) i)^^^. 

[0 0 0 4] ;i<D^oU:t3>'^U/^-\t. E. 
PetersentCi;S"Dynamic Mlcroiechanics SiliconrTech 
niques and Devices" (IEEE Trans. El. Dev., Vol, ED 
25,No.lO. 1978. ppl241-1250) \ZBm<Dyjmz^-oX 

U /^mm\z^^^:^i^x y^yifiz^oijy^ u a* 
30 -n9-y<DT^^^^t^. ^<Dmtm^<D^y^u 

A-l^S im^JLOh'yy'JX^h^mitt^Zt^pJ 
^X^^ (W. D. Pohl, "Distance-controlled tunneli 
ng transducer", U.S. Patent Number 5.043,577) » 

[0 0 0 5] z.<DXoum^ii^ttyfi^n-\zw^^ 

fflii^ (image tracking speed) ^±.\i^Ct/}^X^^ 

tthiz. m^^mfj^ib^^-^^mmiz^^ y ^ x^m 

30 [0 0 0 6] ^(Drzi!b\Z\t. «)l^f^#:^7>^UA-cDA 

y'f'Vn-^r^)Vyy7.^fz\m^^(Di^^. m^\t 
i^')^ymmtn. '>un>^ib^. ^^^isi^icct 

[0 0 0 7] 

40 i^^-t^m^\Z\t. A'^>5^|gc^&W'&-a:Erctt)^tHr^ 
g^Xtf -£> ^tii^X^. ^fcti^gl^fF4. 831. 614^^0^ 

mm\z7k^nfz^ot£.^{±^^'^^^'t\z\t. a^^^ 

ti£^T. A^;t|gc0^^[iO. 0 1-1 OON/m 
[0 0 0 8] tafoT. ^^i5ci:t;:^>^UA-£Dlsa^ 

SO [0 0 0 9] mvs^^Tfd^^tii^^ ^m^iiy^i-n 



(3 

3 

■C^t^^n^) (K. E. Petersen. IEEE Trans. El. De * 
fR= *(3E 1 / (M4- 0. 2 3 

[ooin^(i)j:o> ^mm^mmnonmz 
[0 0 12] ^(n^vf3:^^^mtcri:>^un-0m 

ifi'/J^tLX. T. R. Albrecht6 (Method of forming 
microfabricated cantilever stylus with integrated 
pyramidal tip", U.S. Patent Number 5,221,415) (Cj: 

$1- ^ ^ :^ >^ 1/ / xW'^ 5^ - > $r "7 X ic^g ^ t 

[0 0 13] lf)^LU-f}^^. Z<D^m^m,22h4l^^ 

OSi. Al. Ti, Nilf, ^tc\mmiZi5^^X<D^ 
WzW^^ti^. 

[0 0 14] mtz. mmm^^om^um^s 0 ov^a 

±x^0. m^^:ho)l^^\zx^^Wi(Dm^^^'Mt^rc 

[0 0 15] $e»ic. Wimm^izxi3y7.tmm^t^m 

[0 0 16] $'E>iC. ®«x«:^>^l/y\*-i£:ff$btL/^^ 

-5 « ^ ic 'i^^w^mmmii^u ^ j^;rr ^ :i <f: t ^ 
[0 0 17] ~yf:m^m,m,su^mm^\z^m,or^m 

m^nf^}^^mizm^-^tiTzij>^u/'^-'X\t. 
mmzmj&'r^fzidizm^o^^L bx^pu<t tsu 



) it^Bg¥7-3 3 3 2 3 2 
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♦ v., Vol. ED25, No. 10. 1978. p.l247#ro • 
[0 0 10] 

mi] 

) ''^/2/7C • • • (I) 

[0 0 18] ^etC. mi^'MmB\!h:irj^ZSm^^%'t^ 

M^<DKo. uibxs\z:^>^i^/'^-^m^vrz^m<7yEL 
^« 

[0 0 19] m^\i. m.immi^^>^^^^>izj: 
^±[o]^. m^\''^'^<'r^\zm\ 5^: (d (Dp^mmm 
>i^7.^mmwmm^f}^^wzfmtuD. mihm 
[0 0 2 0] ^fz. ^mm*^4,s3i,6unmm^x\t. 

Ox.y hXy^y^^Z^t^^yj^.Jiy'^y^X^m^m 
mt^ZtPXt^^o\ZU^. Lti^L. Oj:.yhXy 

^ > ^x\ti: i^n-<D^^fimnmmmtmmzm 

20 0{^^ (sticking) ^-r<, ^M^mr^<O^T^m<. 
[0 0 2 1] Z(D^^tmi^Ms\Zfg^X. 

(I) m^m^u^^^^-^<^'D. (2) s is«t± 
\zm^LtzVy>y':^^m(0'^%^^tmm\:ti^^m 

(3) &^:^M0(Oi!=St^^ih&W-r^;^>^l/A*- 
[0 0 2 2] 

[SI!gi=£^^-r^fca6co^gl:] ±gB(^@(^$:^/?)(if ^/c 
iijfc. *^^ll> S i¥«§S:^)^^fiE^'t7xA±l::is{l:SI 

30 nx^^ so I mi&^m^\ ^^UKthrmo (a) 
(b) 0xm^n-ox, '^\zm\:^nx\^^u\^^^ 

[0 0 2 3] (a) s imm'^m^^iti^xy^j3>m 

(b) mm(Dim\zmnn^'~>^mjm'^xm 
*%^ti, so 1 Sfiiic*3it^s 1 sjtae^i^ttiiiiL. 
s \mm^mtLrzmitm^:h>^u/^-j-x9->tL 
Tmvi<b^<h(cj:-^r. s 'immzm^aLtL'^^mw^m 
40 {Bm<Dmmj.±<DU^\z. s \ m!^<Dmi!Lm!^^\z^ 
0, ^y^u/'^-^mfi^t^ztfj^-pimtu^. zmz 
^D. ^^<Dn^^i&<x^. mu<Dni&\z^^^^m 

/^-\tS i ^mit't^^Zt{Zj;:Omb%^tifty')n>^ 
im<^Orji:brzibiZ^'^mx^O. Qm^'^<xi^. u 
^M^-^(D:^mz<iif)i)i^V1t'^>^u/'^-{ztt^xm 
mJ^^}^&Z±C^JkZ^:h (intrinsic stress) 

[0 0 2 4] SOiatSli. ^.1<0S im«A=S7!>^e>/<C^ 

50 ^x./\nzmim^itvx\^^Li^m2<os \m^^Mif)^ 



5 

r$>^. m J cos i ^ji/Mzhyy'J'A^ijm^'^nr 

\t. ;^J>5^1//\'-/^:5'->±t3Xe> h (Spindt) 6\Z 
^K}^^^nti~Jjm (C. A. Spindt et al, "Physical 
properties of thio ftlm field emissioa cathode wit 
h molybdenum cones", J, Appl. Phys.. 47. 1976, pp5 
248-5263) ^fflt/^Tf^llT^o ZtWtt >^Un-A^ 

^tr>:^mzxtdw^^^ti >5"i/A'-±tc^^E3ct*^^ 
m^^w^m'^m\zfro. 

[0 0 2 6] ^(Dm^^n^-^^^fkt LTii. s i n 
m±.\z^^n^->^m^\.. ii^m.vci^'}^j^Mmm 

(KOH) . 7KKftf-h^p^^;ur>^nc?A^^?g 

(TMAH) UE0>7 ^mmz^r)X:£.y^> ^ 

m^i^^<Dr%9'~>^s \ nm\zm^'f^. mz. 
s imwko-u^m^hfz.mz. fk^'y')^>mm^ 

f) >^ un-on^-y^W^szwrn-^^ tt^^mt 

[0 0 2 7] mmz^r) v>^)V'^^^^m^^^^\z 
ti>^vn-i.\zm%^mn^im:L. a^^--^ 
^f-r^^ztiz^K^. ^mMm^mm-^. ^^\z. 
^i'n'-^^^$,-b\z^y)miL^^^^^\z\t. ^ia^ti 
mm<n-mzmmmm<r>n^->^mm^4>. 

[0 0 2 8] Si mm^m^-t^SM\t^ ±M1M\Z^ 

S i »^^£X^yi?^>yi^i-r^T.^.T3&^» Ox^yhX 

i^ffe-^ffl MfE7 JU:^ 'J ?K?g?ftJi!82fL^;)^X y ^ > 
^^niC<<, X>;/^>yi0:a;LT<fcD?jF^Ll'io $ e> 
I C <^ * L I ^ X 5^ > ^ f i h' 7 < X 5^ > T 0 . 

't/xvy hx.y^>^^(::i:^t^14li[if.^'CDK5lclSi^i:^j:^ 
^01^ a- (sticking) ^mWf^^^tt-^X^K^. 

[0 0 2 9] ^)t^^fl7.thX\t. CF., SF6, NF 
3. CCh, CC l:F2;^ci:c?5;</X^ffll.^T:/7Xvx 
y^>^\ZX^^^f^^. mz. SF.. NF.Ili?ftJ^ 
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tS i i:OX'yf^>yigi?^^t7tf^i5<. ^fz:3Lv^>^m 
[0 0 3 0] SO iSfetCiit^^S i iSlffil^: 

w [0 0 3 1] ^ft. ijy'^uj^-us i^mit-r^zt 
<xt. m^Mmts.E<D-jimz^^iiFmhrzti y'^u/i 

-\Z)t^xmmm^mmz^C^MfC^:n (intrinsic st 
ress) f)^(i?^tj:<. fjy^\y/\-(DEDf)M^\^tj:\^-^t}<Dt 

[0 0 3 2] ^611. :^>^^'/^'-HSO I S^COS i 

m^^^mstitLxm^ivrcm^tm^^tj-^fzib. ti>^ 
u/'^-<D^mif^tmimt0m\zii^^nm\tfsi<. -i^ 

20 [0 0 3 3] £jI±(OJ:^H> *^q^cr):^^TfJ, Si^ 

^^^^}^^u^^:r./\}L\zmm^it\^xm^LtlM.^^^ 

ii^^)^^s \ n^t^m^-^nxw^so I 

X. m'ttmtd.s \ mm^mi\L\^tc>'}^ym\\:mi)^^j^ 

[0 0 3 4] ^oT, ^^&'/M^T:tf>^lxA'-^S i 

mwM^^m\^>^mzmm-^ztfi'^x^. m^<D^^ 
30 n<^>'D^tff^'^mt.u^. ^fc, SO 

[0 0 3 5] S i ^Sli^i^tteilbTffllK ^ 

n^T'^X'^X^y^^V^lCcfc-DT^Si-rsC.hr'. ;b> 

[0 0 3 6] 

{%mm\ 'A\z. ^mi<omu^^'^^tiy^\^n-(D 
miisik^mm^^mLt^ti^^mmm^m^x^wmz 

40 [0 0 3 7] {%mm u la 1 \t^wmQ:^m\'^^t^^ 
ny^un-omf^-^moim^^-^rMmxh^. m 
2\t^n^m\^^x^Mhfzm^^M't^tiy'^vn-<D 

[0 0 3 8] ^2 tC^^^l^T, niSiSfit. 2\ts\ m 

1^ K ft L T j^i^ L tL u n y^kMi)-^ mmm > 
z\tm\mt^'^f^hfiy^vn'-. A\m^. siinxo 

0, :?j>5^l.'A-tj:SO I it^WS i^fi^^^Kftbr 

50 ^t^wm2tomz\jk^^m\^u<. -mt^ntzm 
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[0 0 3 9] Sl^ffll^T, l?g2iI^'rtr>5'U'.'\'-0 

iijzyrs imme^Of^^ mi (a) ) o 
[0 0 4 1] zcDso\ '^w.<Ds \mm6±^zm^mhji 
t^rzt)b<Ds \ (DF]mw^mf^^i^rz m\ (b) 

(C) ) o Si RSIi4^CD^^iJ£(i, 0. Wolter^ ("Microm 20 
achined Silicon sensors for scanning force microsc 
opy", J. Vac. Sci. TechnoK B, Vol. 9, 1991, ppl35 

-1-1357) tcsti^^nri^^s \ f)^i^0s.^mmmjmz 

iiJ^UTfr-D/io ^tl\t. (10 0) MOSil5^6±(C 
fgJEhCVDii (LPCVD) ^t>t.l^Tv'J a>^^[:§;i 

.n^->m^L. lai (B) ic^f vUn>^{L^7i>^ 

i:D^i (C) (J>U^n^~>tts.^V\mP^\2^m^l 

[0 0 4 2] v]¥kW^mj^Lits\nn^-^mw 

^mn9-yi^m^\.tL m\ (d) ) . 
[0 0 4 3] '^\z. mit^x. m.mt,fz\mm • 

^^^Ltz (SI (F.) ) , c:ni;:j;0. 

fLJSi 8 \tmm 2 tmf^Ltcmt Lxm^-^ n^. 
[0 04 4] :L<Dmims±Az-M^m^^(D~mx$>^ 

TC r 5 0 nnitP t 1 0 0 nmS:^KJL> 7:*-h>JV 

^^y^zra-\^7.\zx.n^-:^>^LX. momLn^ 
^m^Ltz m^ (F) ) , 

[0 0 4 5] ^^t;i^8^7;r h'Jyy^^^T' 

a^mf^L m \ (G) ) . ^l^TSF«:^X^&fflV^;^c 
(H) ) • 

[0 0 4 6] a-tOyX&Z^-oX. ^2CDvij3>mfb ^ 

[0 0 4 7] z<Dij y^u/^-oymummt. mim± 
lie r^ip tfimm^nxiio. n^p^mr^mtu-^ 
Ti^T. i&nmy>^^m^rix^o. mox^mmtmm^ 

>^{zx^mnmf^'ti<Dmz^mtrj.hmi^\-^\t§i\: 
[0 0 4 8] ^tz. t'%mm\z^^^x\t.. mt^nufi-^ so 
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-otiS i ^KCO^S^^iliH^^X-y^^ytCct-^TfT^T 
^^^f)^. KOH7f<.m^^^m^XJiy=f>^l.Xi3>=Fy 

[0 0 4 9] (^mm2) S3, 4fcJ:t;5t±, ^0K^i 

[0 0 5 0] meu^<Dxm\z^^xi^^Lfzm^['^^ 
x$>^. 

[0 0 5 1 ] gl 6 tC*5l.^T> 2 1 US i Sfic, 2 2 US 

0 I g^tcistt-sife)^)^. 2 3«s i mm^mitiBBi 
Lrzi^u:3>mm.ko^%^tmm. 2 4tixh:>he> 
(Cctors^$nfc;^r?^^ffli^Tf^5JUfe^0f, 2 5(j 

'^Pt0m^^m'&'r^rzid\zti>^u.n-'±izm^tLrz 

[0 0 5 2] s i mm 2 1 LmW}mm 3 0 om^zmmm 
m4 \ {z^r)mB^mm-r^:it{zjzo. io>^u.n- 
^m'^f)\z^^x^i<L'^it^o meizim^^Lx^^u^^^ 
fiK s i stg±t:«Mos hy>i>x^f)m^^nx^^ 
^ (m4^^z^5\zmm) o 

[0 0 5 3] CAT, MOS hy>i^X^<Dm^':^o-ty. 

^^6bX. ^3. A^^zSb^m^-^x. ^^^^r^ij 
(D^m ( (A) (N) ') ^ecDB-BE^sntc^i^ 

X(Dh(DXh^. 
[0 0 5 4] ^C7)S^, SOlfi«ti:LTIi. KfWX 

^m\e^xmitipizj:r)m0iiyrzyu3>m{tmf)^^uh 

mum 2 2 ^&^T-5 S i 2 1 2 1 a Sr^ft^f X^ 

jfc^f^Tsmfift bTiS^ffi^-r-s c ihtc j:o Tf^ 

/it)0^>S^ifc <^3 (A) ) , ^<7)K5(. n-MOS$: 
^^^TzSb^Z. S iS^SUpM'^^xA^fflV^Zio *e^^2 
2CDTO«5 OOnmtVft. 

[0 0 5 5] :L(D^'^\zLxn^nrzSO\MWiO)S \ 

m6i:mf$,Lrz (b) > « 

[0 0 5 6] ^H, S h'J V^?^7>'>ryP 

-lrX$:fflV^T/^^-X>^yL, ^3 (C) 

[0 0 5 7] 'MZ. -eo^tt®/'^^->^:WT§^«ti£ 
l^ft;^X^£^V^T!^it:LT. !eEfb^2 8^J^/iEL/h (S 
3 (D) ) , <SttB;^^->±t?0S{fc]^i7)/^^tiO. 

bumtv. "tnti^tiy^vn-mntu^Tz. ^nje^ 
ii^coes5^os is^2 ii.ij)mm\t. mt^z^^w^ 

1 /imar/^cf), MO ST<7) 7 -JV Kl^itK^ 4 2<!:LT 

[0 0 5 8] 'J!k\Z. n-MOS^S i M«12 1 ±iCfl^b!c 
Vti. rt^t>t>. m3 (E) \Z7h\.tz^o\Z. y^-)V 
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tCTJ^fKL, ;^^-->>:/LT^4 (F) O^oft^^ 
[ 0 0 5 9 ] y- h^ft^ 3 1 i^^W- V'Sm 

4 (G) ) o 

[0 0 6 0] '^\Z. PSG ('J>:fJ^Xl) ^£l/^ml$ 

— v-3 >li3 6 a - S i N (1 /im) ^0 4 

(H) \Z^.tko\ZS \HAtnH,(DU^i5X\Z^K>:f 

}i vmtm'k^Mz. n ~ MO s (ommtm 3 u m-e^o 

>^lx;W^^->2 3 a&fl$fi£L (^4 (1) ) , mi 

tb^%i-^-i^mwik\z^^n-M'^nn^'^mm\^x 

Cr (oOnm) iAu (1 0 0 nm) ^jSjcJ^L, :7:t 
h U V ^ ^ 7 -t X iCT > UT^ 0 m L 
mffi2 5*5i:j;^l)mS30^J^^KLfc ((ii4 

(J) ) o 

[0 0 6 3] S4 (J) T7rLy5:Sfil-ttCl.'>^X h$:3 

7:t hU Vi^^^^T'n-tX^&ffll.^TA 1K3 8iC:tU 
■7^X3 9^?^fKL, i?5^:^X$:ffll^i:ty^XVX'y^ 
>^!Ci;0:t'J7^X3 9TBe^X.:;^>yL/i: (1^5 
(K) ) o «^tf-Al^jilCi0Au^0/$^9^^li 
1*!iii4 O^/^mU. 3 Aiin(7)^ei^CDe;g^2 4 

(1^5 (L) ) , v'j'Av^mmr^^^mmmzx^yv 

ft. SFf.t;.fcD S i • >2 7^}^ 

. [0 0 6 4] J^±(7)l€iirJ:0, U^\Zin\.tzMMcm 40 

^^^-mt\.tz.^n.-n\z^KimmmusTu-fu-':/ 
^mm-^ztii^x^. t(n^u-^\zm^x\t. m- 

:^>5'U A'-tCi5l^TH. ^SI4^fF4. 831. 614^*5 J: t; 

^,0'n.s77^mmmzmm.(D%mmtti:^JiVx. 

f%^^i&.<t^Ztf)^Xtrz (S \ M^miZMklLTzti 
>^U/i-tit^bX. ^^0,l^$<£:*ij3t/m{£<-r^ 

[0 0 6 5] ^m^m^,m,mnmmm\ziE^Wi(D^^ so 
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mmm<Dy^-)ivmi\:m4 2^m^^x 

f«j-) , s \ m^-m^'bomu^^j^iiLm^m-izLTzm 
[0 0 6 6] ^(D^W:. 

m^ik/}m\z5 0kHzx$>r). m^^^-Dntz^^. m 

■otzCOiz^LX. m-^<Dy^^m(Di:>^un'~ imr^t 
■^Zum) X\t3 4 kHz tUr^. mM<Dm^i^^ti> 

^u^'^-\zit^xPkmm^^m^2m:khtuD . mb 
u/^-^m\^^xW'mLrzSTM'fa-':f\t. ^i^^mm^^ 

[0 0 6 7] :^mm0tl>^l'^^-\tn)l^(DS i 

mitr^::t\z^ni^mi^rzCLi)^^^. Qm^^^<^ M 
^m^^o)ijm\z^-DXi^m^nrzi3>^u/'<-izit-< 

xmmm^mmz±C^M^yil (intrinsic stress) f}^ 

/h$<, ti>'^u/^-oKomt{t^\^^h<otfs.-yrz. 
[0 0 6 8] ^fz. :^mm(Dm^yjmz^'Dxm^^n 
Tzm^^^-r^ijy^u/^-it. s \ mm±izm^Lrz 

Xlit. n-MOS b^>i^X3'COI^fiJc.X^lCt:H^Ti7)^ 
m^mLTzfiK /Ut^—yh^>i^7.d^^^tSB i -CM 

os:fniz7Az'D\^^xhm^(Dij^^m^^xm^t^z 

m^m^<^TSx}::^^y\^}m^m^Lrzs \ mw.^m 

B i -cuos^zxmm^mm^m^t^iim^^^ 
ttt^. n - MO s ^mf^t^xnmmm^o-fa±7. 

[00 6 9] 

mm(D^m] ^A±mmLrzX'^\z. ^^m(D:^m\zj;: 
0. (1) ^m^if^Lx. tiy^vn-^s iSMct 

^^^^MK^-OCtt^Xl^. (2) SOI^^lCfflli'3 

n^s iSftt±ich^>>?x3'^f^j$-r^ci:-e^^# 
^mM^t<D^mm^'^mtuo. (3) ;^>^i/a- 

Dm^<. (4) mmmf^W:(os imm^^yx-rx 
^^oHt^m^t^ctti^x^x. ^m^'^r)^^^ 

m3] :^^m<Dmi^'^^'r^'^>'fi'-n-(Dm^'^m 
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n 

(D^iom (mmm2) <D^&v}<D5m^ (xn (a) - 
(E) ) ^mrxmmr^^. 
m4] ^m\2(Dxn<7)^m<D5fm (xn (f) - 
(J) ) ^mrx^imr^^. 
ms] mmm2(/)j:u(omWi<o4mm um (k) - 
(N) ) ^7r^-rxmmr$>^. 

1,21.21a S i S«t 

2,22 imm 

3, 2 3 ^>^U/N*- 

3 a, 2 3a i]>^Un-n^-> 

4, 2 4 

s 



5,2 5 

6, 26 

7 , 2 7 



mi) 
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